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(57) ABSTRACT 
The subject invention provides a system and/or method that 
facilitates prescribing a navigation within an application 
utilizing a topology and a navigation path. The topology is 
created based upon received metadata and is a network of 
node objects and link objects. The navigation path is a 
sequential list over the topology that represents a Sub-graph 
thereof. A prescribing component can create the topology 
and navigation path Such that a prescribed navigation can be 
utilized by an application during navigation (e.g., explora 
tion) during runtime. 
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PRESCRIBED NAVIGATION USING TOPOLOGY 
METADATA AND NAVIGATION PATH 

TECHNICAL FIELD 

0001. The subject invention generally relates to computer 
programming, and more particularly to systems and methods 
that facilitate developing an application. 

BACKGROUND OF THE INVENTION 

0002 There is a growing trend to provide business appli 
cation software to a plurality of industries in order to 
simplify business procedures and/or forecasts. Business 
application software provides navigation and/or exploration 
across heterogeneous business data, which can be related 
explicitly and/or implicitly. Business applications typically 
are assorted with an overwhelming amount of information, 
wherein an essentially endless amount of this information 
contains inter-relationships. For example, a typical middle 
market application can contain forms, tables, inventory, 
charts, graphs, etc., wherein a majority of data is intertwined 
explicitly and implicitly. Specifically, data (e.g., billing 
forms, employee tables, order forms, etc.) can be utilized in 
conjunction with business applications involving, for 
example, payroll applications, sales analysis, shipping appli 
cations, bonus reports, cost analysis, etc. 
0003 Conventionally, hypermedia systems are utilized to 
discover and/or navigate through the enormous quantities of 
information within a business application. Such hypermedia 
systems are information systems in which data access and 
exploration is accomplished through navigation rather than 
traditional con text querying. Additionally, Such systems 
create and maintain links within an application or to external 
applications and resources. These links provide users with 
the ability to retrieve additional information related to the 
query results. For instance, a query for a list of customer 
names can also provide a link to another query that retrieves 
a list of orders for a particular customer. 
0004 One benefit associated with hypermedia systems is 
the ability to store complex, cross referenced bodies of 
information as a network of nodes and links (e.g., a hierar 
chical database model that links records together in a tree 
structure). Querying within navigation can be defined as a 
query for data access and a query for correlation. For 
instance, a query for data access can be utilized to provide 
data access to certain type of node where resources are data. 
Whereas a query for correlation provides the correlation of 
the data based upon, for example, metadata and/or key 
words. In other words, the term "query” refers to getting data 
(e.g., projects data), whereas the term “navigation” refers to 
getting related data (e.g., projects relationships and data). 
This navigational projection of relationships between data 
can also be referred to as a “non-linear exploration of data. 

0005. During non-linear exploration of data within a 
hypermedia system, a user typically can become lost and/or 
disorientated by the extensive cognitive overhead. Essen 
tially, users can be overwhelmed by the vast amount of 
related links discovered during a navigational data explora 
tion search. Moreover, navigation within hypermedia sys 
tems has traditionally been performed during runtime. A 
majority of the code is imperative, yielding modules with a 
single use, which in turn results in a very inefficient and slow 
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application during runtime. In view of at least the foregoing, 
there is a need to improve navigation within related data in 
business applications. 

SUMMARY OF THE INVENTION 

0006 The following presents a simplified summary of the 
invention in order to provide a basic understanding of some 
aspects of the invention. This Summary is not an extensive 
overview of the invention. It is intended to neither identify 
key or critical elements of the invention nor delineate the 
Scope of the invention. Its sole purpose is to present some 
concepts of the invention in a simplified form as a prelude 
to the more detailed description that is presented later. 
0007. The subject invention relates to systems and/or 
methods that facilitate developing an application by utilizing 
a prescribed navigation. The prescribed navigation utilizes a 
topology that is based upon received metadata, wherein a 
navigation path is employed to represent a Sub-graph of the 
topology. A prescribing component can receive data during 
design time, wherein Such data can be metadata (e.g., 
metadata related to a business framework). During the 
design of an application, the prescribing component can 
create a topology with an associated navigation path based 
upon the received data. The topology and the navigation 
path (e.g., NPath) can provide the employment of a pre 
scribed navigation in design time that streamlines the devel 
opment of an application. Furthermore, the prescribing 
component can provide navigation Such as linear, star, 
and/or tree. 

0008. In accordance with one aspect of the subject inven 
tion, the prescribing component utilizes a navigation path 
provider infrastructure including at least one navigation path 
provider that can provide services to an application and/or 
navigation path client. In other words, the navigation path 
provider infrastructure manages communication between 
client applications and various navigation path providers. 
Moreover, the navigation path provider(s) can be a variety of 
resource providers that access a context node either through 
transformation and/or information retrieval mechanism. 

0009. In accordance with still another aspect of the 
Subject invention, the creation of the topology can be 
automatic, manual, or a combination thereof. The prescrib 
ing component receives data (e.g., entity graph, business 
intelligence metadata, business intelligence journal. . . . ) 
that is utilized automatically in topology creation. Moreover, 
the topology can be created manual by utilizing a user 
interface tool that adds a link to represent a logical associa 
tion between two entities. Additionally, the topology can 
also be created using a combination of automatic and 
manual techniques. 
0010. In accordance with yet another aspect of the subject 
invention, a navigation path expression can be created based 
upon the topology, wherein the navigation path expression is 
an object model. Elements and filters can be added to the 
navigation path expression, wherein Such filters provide 
exclusion or inclusion for various sub-trees. Furthermore, 
navigation path expressions can be added to an element to 
programmatically prune the navigation path. In addition, 
code can be generated Such that the navigation path is 
persisted as a set of metadata describing navigation route(s). 
The set of metadata can be utilized to generate code, wherein 
the navigation path expression can be composed in a strong 
typed manner. 
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0011. In accordance with yet another aspect of the subject 
invention, the prescribing component interacts with a navi 
gation path client application programmable interface (API) 
that can provide communications between computer soft 
ware. The navigation path API can utilize user interface (UI) 
binding that enables a binding between an NPath element, or 
called Node, and user interface components, managed by 
metadata. Moreover, navigation path client API can utilize a 
journal that records a history of navigation for an applica 
tion. The journal records the history of navigation regardless 
of the navigation path utilized. Thus, a complex history of 
navigation within a topology can provide various details and 
insight into navigation (e.g., discovery) of data within an 
application. The journal can be utilized as bases for a 
topology in order to provide a prescribed navigation for an 
application. 

0012. The following description and the annexed draw 
ings set forth in detail certain illustrative aspects of the 
invention. These aspects are indicative, however, of but a 
few of the various ways in which the principles of the 
invention may be employed and the Subject invention is 
intended to include all such aspects and their equivalents. 
Other advantages and novel features of the invention will 
become apparent from the following detailed description of 
the invention when considered in conjunction with the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 illustrates a block diagram of an exemplary 
system that facilitates developing an application utilizing 
prescribed navigation. 

0014 FIG. 2 illustrates a block diagram of an exemplary 
system that facilitates developing an application utilizing 
prescribed navigation. 

0.015 FIG. 3 illustrates a block diagram of an exemplary 
architecture that facilitates developing an application utiliz 
ing prescribed navigation. 

0016 FIG. 4 illustrates a block diagram of an exemplary 
system that facilitates developing an application utilizing 
prescribed navigation. 

0017 FIG. 5 illustrates a block diagram of an exemplary 
system that facilitates prescribing navigation within an 
application. 

0018 FIG. 6 illustrates diagram containing a starting 
node and associated links. 

0.019 FIG. 7 illustrates a block diagram of customer 
forms with nodes that facilitates developing an application 
utilizing prescribed navigation. 

0020 FIG. 8 illustrates a block diagram of an object 
model that facilitates developing an application utilizing 
prescribed navigation. 

0021 FIG. 9 illustrates a block diagram of an object 
model that facilitates developing an application utilizing 
prescribed navigation. 

0022 FIG. 10 illustrates a block diagram of an object 
model that facilitates developing an application utilizing 
prescribed navigation. 
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0023 FIG. 11 illustrates a block diagram of an object 
model that facilitates developing an application utilizing 
prescribed navigation. 

0024 FIG. 12 illustrates a flow chart of an exemplary 
methodology that facilitates developing an application uti 
lizing prescribed navigation. 

0.025 FIG. 13 illustrates a flow chart of an exemplary 
methodology that facilitates developing an application uti 
lizing prescribed navigation. 

0026 FIG. 14 illustrates a flow chart of an exemplary 
methodology that facilitates developing an application uti 
lizing prescribed navigation. 
0027 FIG. 15 illustrates an exemplary networking envi 
ronment, wherein the novel aspects of the Subject invention 
can be employed. 
0028 FIG. 16 illustrates an exemplary operating envi 
ronment, wherein the novel aspects of the Subject invention 
can be employed. 

DESCRIPTION OF THE INVENTION 

0029. As utilized in this application, terms “component, 
“system,” and the like are intended to refer to a computer 
related entity, either hardware, Software (e.g., in execution), 
and/or firmware. For example, a component can be a process 
running on a processor, a processor, an object, an executable, 
a program, and/or a computer. By way of illustration, both 
an application running on a server and the server can be a 
component. One or more components can reside within a 
process and a component can be localized on one computer 
and/or distributed between two or more computers. 
0030 The subject invention is described with reference to 
the drawings, wherein like reference numerals are used to 
refer to like elements throughout. In the following descrip 
tion, for purposes of explanation, numerous specific details 
are set forth in order to provide a thorough understanding of 
the subject invention. It may be evident, however, that the 
Subject invention may be practiced without these specific 
details. In other instances, well-known structures and 
devices are shown in block diagram form in order to 
facilitate describing the subject invention. 
0031 FIG. 1 illustrates a system 100 that facilitates 
developing an application during design time by utilizing 
prescribed navigation. A prescribing component 102 can 
receive data during design time, wherein Such data can be 
metadata (e.g., metadata related to a business framework). 
During design of an application(s) 104, the prescribing 
component 102 can create a topology with an associated 
navigation path based upon the received data. The topology 
and the navigation path (e.g., NPath) can provide for 
employment of prescribed navigation in design time that 
streamlines development of the applications 104. The topol 
ogy can for example be a metadata instance of a uniquely 
named collection of links, which is a network of node and 
link objects—this network represents a subset of traversable 
objects in paths in the metadata model. Such node or link can 
reference back to the original metadata. 
0032. Once a topology is created by the prescribing 
component 102, the navigation path, which is a collection of 
acts to navigate the information topology for a specific 
application(s) 104 purpose, is employed. The navigation 
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path is a sequential list of links over the topology that 
represents a Sub-graph of a general topology created from 
the received data. The content of the navigation path defines 
a graph, while the physical sequence of link objects in the 
list represents a linear navigation path. It is to be appreciated 
that the applications 104 can utilize navigation paths by 
filtering nodes within the topology with an expression. 
Moreover, Such navigation paths typically include a root 
node, a sequence to support a next functionality (e.g., 
exploring the next node within a navigation path), a user 
interface (UI) presentation binding, and a notion of naviga 
tion type (e.g., linear, star, or tree). 
0033. A topology with a navigation path contains various 
nodes with associated links. A node is an object that repre 
sents a state of navigation, wherein a list of links to other 
nodes and data contents during navigation is contained. It is 
to be appreciated that the node within the topology and 
navigation path can be associated to a model element Such 
as, but not limited to, Entity or EntityCube (discussed infra) 
where contents are provided. Each node contains node 
content, which is data bound to a specific node. Moreover, 
it is to be appreciated the data bound to a node is not limited 
to a particular node. For instance, data 'A' can be bound to 
node 'A', and node 'B'. Furthermore, the node content can 
be an entity, EntityCube, and/or query that returns a collec 
tion of data or simply a resource upon access. The node 
content further provides a value and type information, 
wherein the type content is dynamically assigned at run time 
when the node value is retrieved. The links between nodes 
inter-relate one another. A link can contain a unified resource 
identifier (URI) and references to source and destination 
nodes. A link object is instantiated, similarly to associated 
end nodes. 

0034. The topology and navigation path created, based 
upon the data, facilitate use of prescriptive navigation within 
the application(s) 104. The prescribed navigation during 
design time shifts the discovery process from run time to 
design time. By utilizing a topology based on received data 
and a navigation path, application developers can prescribe 
navigation paths for an end user Such that the user would 
likely navigate through the content of the application(s) 104. 
Thus, the topology and navigation paths created by the 
prescribing component 102 facilitate developing the appli 
cation(s) 104 by prescribing data exploration/discovery/ 
search into specific paths rather than allowing a user to roam 
aimlessly. It is to be appreciated that the applications 104 
can be, but not limited to, a business application, an appli 
cation on a computer-readable medium, an application 
within a business framework, etc. 

0035 FIG. 2 illustrates a system 200 that facilitates 
developing an application by prescribing a navigation and/or 
data exploration within related data. A prescribing compo 
nent 202 can receive data Such as metadata (e.g., metadata 
related to an application, metadata related to a business 
framework, . . . ) that facilitates creating a prescribed 
navigation for an application. Prescribed navigation based 
upon metadata in design time provides application devel 
opers a streamlined development effort using a navigational 
view. Furthermore, by utilizing a prescribed navigation path 
within the topology provides that re-usability of modules for 
a plurality of applications. The prescribing component 202 
creates the topology and the navigation path Such that the 
discovery of relationships between data and traversing Such 
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data points are done in design time. Traditional navigation 
technique provide a run time discovery of Such relationships 
and traversing of Such data points. Thus, the novelty of the 
Subject invention provides application developers an archi 
tecture in which a prescribed navigation facilitates develop 
ing an application. 

0036) The prescribing component 202 further includes a 
topology component 204 that creates a topology based upon 
data Such as metadata related to an application. A topology 
is a metadata instance on uniquely labeled link collection, 
which is a network of at least one node and at least one link 
object. The topology component 204 creates the topology 
such that the network of node and link objects represents a 
subset of traversable objects and paths. It is to be appreciated 
that the topology created is a reflection of a conceptual 
model for a specific application component. 

0037 Upon creation, the topology can be re-usable. For 
instance, the topology component 204 can create a topology 
based on data, wherein Such topology is re-usable by an 
application and/or a plurality of applications. Moreover, the 
topology can be re-used by various parts and/or components 
of an application (e.g., by utilizing a different path for the 
navigation logic in the application). In one example, the 
topology component 204 can create a topology Such that an 
application “Salary” and an application “Bonus Report' 
utilize the Substantially similar topology. 

0038. The topology contains nodes and associated links. 
A node is an object to represent a state of navigation 
containing a list of links to at least another node with data 
contents. For instance, the nodes can be entities, entity 
cubes, queries, tasks, and other resources. A link contains a 
uniform resource identifier (URI) that references to a source 
and destination node. It is to be appreciated that the topology 
component 204 can create a topology manually and/or 
automatically. Thus, the topology component can create a 
topology based on a user interface (UI) (e.g., manually) or 
based on a provider(s) (e.g., automatically) or a combination 
thereof. 

0039 The topology component 204 creates a topology 
allowing a navigation path to be created thereupon that 
provides the prescribed navigation for an application. The 
navigation path is created by an inpath component 206, 
wherein the navigation path is a sequential list of links over 
the topology (e.g., created by the topology component 204) 
to represent a Sub-graph of Such topology. For instance, a 
topology can consist of a plurality of nodes and links, 
wherein an exploration through a series of related nodes via 
links can be a navigation path. The content of the navigation 
path defines the Sub-graph while a physical sequence of link 
object in the list represents a linear navigation path. 
0040. The following example is for explanatory purpose, 
and is not to be a limitation construed on the Subject 
invention. A topology can be created wherein the topology 
is a transportation network containing stops (e.g., nodes) and 
connecting roads/streets (e.g., links). A navigation path 
within the topology can be a specific route from point “A” 
to point “B.” The creation of such prescribed navigation 
provides a “guided tour of the transportation network that 
facilitates moving people from one location to another. 
0041. The npath component 206 creates the navigation 
path such that a sub-set of the topology is utilized. It is to be 
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appreciated that although a sub-set of the topology is pre 
scribed, the sub-set can include the entire topology. Further 
more, the npath component 206 creates the navigation path 
Such that the composition is at least one link and at least one 
node. The navigation path also contains a root node, a 
sequence to Support next, a user interface (UI) presentation 
binding, and a user interface (UI) binding metadata (e.g., 
inherited from the source topology but can be overridden). 
In addition, the navigation path Supports a plurality of 
navigation and/or exploration types (e.g., linear, star, tree 
traversal. . . . ). The various navigation types drive naviga 
tion path application programmable interfaces (API's) 
behavior in the runtime for the application. 
0.042 For instance, linear navigation can be utilized, 
wherein the links to nodes are sequential in a linear path. In 
another example, a star navigation type can be utilized. Star 
navigation, also known as hub and spoke, consists of a 
number of links jutting outward from a central node. The 
distribution is routed through the central node (e.g., hub) 
before reaching the final destination via links to other nodes. 
Another navigation type Supported by the navigation path is, 
for example, tree traversal. Tree traversal is the process of 
visiting each node in a tree data structure, wherein a sequen 
tial procession of each node is provided. It is to be appre 
ciated that the traversals can be characterized by the order in 
which the nodes are visited. 

0.043 Referring still to FIG. 2, the npath component 206 
creates the navigation path during design time providing a 
prescribed navigation within the topology. During design 
time, the npath component can utilized to create a navigation 
path out of the topology by identifying a root node and 
pruning (e.g., deleting) the associated graph (e.g., links 
and/or nodes). Moreover, during run time applications can 
create additional navigation path(s) and/or utilize the design 
time created navigation path. When the application creates 
the navigation path during runtime, filters are utilized in 
order to filter node(s) yielding a runtime created navigation 
path. 
0044) The prescribing component 202 provides pre 
scribed navigation utilizing a topology and a navigation path 
that facilitates developing an application. The navigation 
path (e.g., Sub-graph of the topology) can be populated (e.g., 
populate nodes and/or links) by a navigation path (e.g., 
npath) provider infrastructure 208 which includes at least 
one provider to an Nth provider where N is an integer. The 
navigation path provider can be a resource provider that 
accesses a context node Via, for example, a transformation 
and/or information retrieval mechanism (e.g., a meta-model 
provider for entities, a drill up/down/through/across for 
Business Intelligence (BI), a task operation or workflow, .. 
.). 
0045 The navigation path providers (e.g., Provider to 
Provider) have basic capabilities that provide appropriate 
functionality to the overall navigation path provider infra 
structure 208. The navigation path provider responds to a 
request with a data context providing node(s) with data (e.g., 
populated the metadata). The navigation path provider also 
implements the ability to respond with a set of return types 
(e.g., DataSets, Objects, XMLs, etc.). Moreover, linking 
capabilities are provided such as link context (e.g., wherein 
the provider produces links with a context) and link type 
(e.g., wherein identity is given to a specific type of provid 
ers). 
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0046. It is to be appreciated that the navigation providers 
(e.g., Provider to Provider) can provide additional capa 
bilities such as, for example, security token and/or filters 
(discussed infra). The security token provided can be 
employed in order to verify and/or authenticate navigation 
path providers within the navigation path provider infra 
structure 208. For instance, a topology can be created based 
on a metadata, wherein a navigation path is representative of 
a sub-set of the topology. In order to provide data context to 
the nodes (e.g., which contain metadata), a navigation path 
provider can access a context node with a transformation 
and/or information retrieval mechanism. However, in order 
to provide security, authenticity, and/or verification, the 
navigation path provider can utilize a security token. 
0047 The navigation path provider infrastructure 208 
can include at least one navigation provider, wherein the 
infrastructure 208 manages communication between client 
application and at least one navigation path provider. It is to 
be appreciated that the navigation path provider infrastruc 
ture 208 can manage communication between a plurality of 
client applications and a plurality of navigation path pro 
viders. The navigation path provider infrastructure 208 
provides plug-ability, extensibility, and/or delegation capa 
bilities wherein navigation requests are delegated to specific 
set of providers when the type information is provided. 
However, when type information is not provided, the infra 
structure 208 requests responses by broadcasting requests to 
Provider to Provider. Furthermore, the navigation path 
provider infrastructure 208 can provide instantiation for the 
topology and the navigation path. It is to be appreciated that 
the instantiation for the topology is for resolving navigation 
path expression and navigation path are in run time. In 
addition, it is to be appreciated that code can be generated 
Such that the navigation path is persisted as a set of metadata 
describing navigation route(s). The set of metadata can be 
utilized to generate code, wherein the navigation path 
expression can be composed in a strong typed manner. 

0.048 Turning now to FIG. 3, an architecture 300 is 
illustrated that facilitates developing an application during 
design time by utilizing a prescribed navigation. By creating 
a topology and a navigation path (e.g., Sub-set of the 
topology) based on metadata received, a prescribed naviga 
tion can be implemented allowing streamlined development 
of an application. The architecture 300 establishes design 
points such as, but not limited to, enabling high degree of 
plug-ability and extensibility, focusing on developer and 
application needs, long-term stability of application pro 
grammable interfaces (API's), providing a high level of 
prescriptive-ness for a business framework navigation, and 
maximizing business intelligence (BI) and entity metadata 
values. 

0049. The architecture 300 includes a workspace tier 302 
and a service layer 304. Within the service layer 304, an 
npath core 306 is included that facilitates creating a pre 
scribed navigation for an application. The npath core 306 
further includes a topology 308, a session 310, and an 
instantiation 312. The npath core 306 instantiates a topology 
308 based upon received data. For instance, the topology 
308 can be created based on metadata contained in a 
metadata store (not shown). As will be discussed in more 
detail infra the topology 308 can also be created manually or 
automatically or a combination thereof. Once the topology 
308 is instantiated, the npath core 306 instantiates a navi 
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gation path 314 (e.g., also referred to as the NPath) from the 
topology instance by utilizing the instantiation 312. In other 
words, the instantiation 312 can instantiate the topology 308 
and/or the navigation path 314 (e.g., also referred to as the 
NPath). In one example, the navigation path can be instan 
tiated from the topology instance utilizing a navigation path 
expression, also referred to as an NPath expression. In yet 
another instance, code can be generated Such that the navi 
gation path is persisted as a set of metadata describing 
navigation route(s). The set of metadata can be utilized to 
generate code, wherein the navigation path expression can 
be composed in a strong typed manner. Also, it is to be 
appreciated that the navigation path created has a client side 
and a service side, wherein the navigation path 314 repre 
sents the client side, and the navigation path is on the service 
side (not shown). 
0050. Furthermore, the npath core 306 can create a ser 
Vice session for an inpath client allowing for a prescriptive 
navigation within the workspace tier. It is to be appreciated 
the npath core 306 represents a service layer for the npath 
client to delegate requests to a provider infrastructure 324. 
It is to be appreciated the provider infrastructure 324 is the 
service layer that manages communication between client 
applications and navigation path providers as discussed 
Supra (e.g., request/response, delegation/broadcasting, reg 
istration, . . . ). 
0051. The npath 314 resides in the workspace tier, 
wherein the NPath.314 (e.g., navigation path.314) can utilize 
a journal 316, a path 318, an expression 320, and a user 
interface (UI) binding 322. The navigation path client side 
314 provides functionality for client applications, such as, 
for instance: expression 320 contains a strong typed expres 
sion to compose an NPath expression to create an instance 
of a path out of the topology instance in the service; UI 
binding 322 enables a navigation context sensitive binding 
between a node and UI components, which is persisted as 
part of metadata; path 318 contains a programming model 
that enables navigation on links in the navigation path; and 
journal 316 provides a journaling functionality to track user 
navigation and/or the history associated thereto. 
0.052 In one example, the journal 316 provides a log 
and/or record to track user navigation within an application. 
The journal 316 can be utilized in order to prescribe navi 
gation within an application and to facilitate developing a 
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topology with navigation path(s) to better discover relation 
ships and traverse data points. For example, the journal 316 
can track a particular user's navigation within a topology, or 
possibly outside of the topology due to run time ad hoc 
exploration, during a session Such that a log and/or record 
are created wherein such record and/or log can facilitate 
developing an application. 

0053 FIG. 4 illustrates a system 400 that facilitates 
developing an application by utilizing a prescribed naviga 
tion including a topology and a navigation path. The topol 
ogy component 402 creates the topology either by utilizing 
an automatic component 404 or a manual component 406 or 
a combination thereof. The automatic component 404 
receives data, wherein a topology can be created. The shape 
and collection of links and nodes can be determined by a 
provider and/or a plurality of providers. For instance, the 
topology can be created from an entity graph (e.g., topology 
created directly from metadata). The topology can be created 
from an entity model by examining entity metadata in 
information management system (IMS). It is to be appreci 
ated that entity types are nodes, wherein associations and 
compositions form the links among Such nodes. The busi 
ness entity provider is responsible for these nodes and links. 

0054. In another example, the topology can be automati 
cally created from business intelligence (BI) data. Thus, 
cubes, dimensions, and measures are nodes, with the addi 
tion of a business criteria instance (e.g., a multidimensional 
expression (MDX) statement) is also a node. The links 
among the above nodes can be, for instance, drill-up, drill 
down, drill-across, etc. as implemented by at least one 
business intelligence (BI) provider. It is to be appreciated 
that the topology automatically created also covers the 
relationship between business intelligence (BI) metadata 
and entity metadata. Moreover, in different example, the 
automatic component 404 can create the topology based on 
a business intelligence (BI) journal. The journal can be, but 
not limited to, submitted to the navigation service wherein 
a topology can be created by converting the journal by 
removing duplicate entries. 

0055. The manual component 406 can receive a user 
input via user interface tools allowing the topology to be 
created and/or modified manually. For example, a link can 
be added to represent a logical associated between two 
entities with the following code: 

Topology myTopology = new Topology(“myTopologyName, typeof(Order)); 
f/add a link between Order and Customer with a link category “Entity 
myTopology. AddLink(typeof Order), typeof Customer), “Entity); 
f/add a link between Order and OrderLine with a link category “Entity 
myTopology. AddLink(typeof Order), typeof OrderLine), “Entity); 
f/add a link between OrderLine and Product with a link category “Entity 
myTopology. AddLink(typeof OrderLine), typeof Product), “Entity”); 
f/add a link between Order and SalesEntityCube with a link category "Drill Up' 
myTopology. AddLink(typeof Order), typeofSalesEntityCube), “DrillUp'); 
f/add a link between SalesEntityCube and ProductEntityCube with a link category 
“DrillAcross 
myTopology. AddLink(typeofSalesEntityCube), typeof ProductEntityCube), 
“DrillAcross'); 

f save the topology back to server side 
myTopology. Save(); 
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The code above creates a topology with the name “myTo 
pologyName, with a root node having the type Order. 
Throughout the code, various links are added between 
nodes, and then the topology is saved back to a server side. 
It is to be appreciated that the code above is commented, 
wherein such comments are prefaced with "/..” 
0056. It is to be appreciated that the manual component 
406 and the automatic component 404 can be utilized in 
conjunction in order to create a topology. For instance, the 
topology can be provided automatically based on the tech 
niques described above, yet a user can utilize a user interface 
to edit the automatically provided topology. Thus, customi 
Zation of a topology is possible and available to specifically 
tailor to an individual. 

0057 The topology created can then be utilized to create 
a navigation path by the npath component 408. The navi 
gation path created is a sequential list of links over the 
topology to represent a sub-graph of the topology (e.g., 
created automatically by the automatic component 404. 
created manually by the manual component 406, or a 
combination thereof). It is to be appreciated that a navigation 
path can be created utilizing a persisted journal, wherein the 
journal is automatically utilized and/or manually utilized. 
The content of the npath defines a graph while the physical 
sequence of link object in list represents a linear navigation 
path. Furthermore, the navigation path and the topology path 
facilitate developing an application by utilizing prescriptive 
navigation within Such application. 
0.058 FIG. 5 illustrates a system 500 that facilitates 
prescribing navigation within an application. An inpath Ser 
Vice 502 can include a topology with a navigation path(s) 
504 wherein a prescribed navigation path is determined. 
However, before initialization, a navigational path contains 
only metadata (e.g., from which the topology is based upon) 
and no data. The root of the node must have data instances 
in order to be traversed. An application must utilize an inpath 
client application programmable interface (API) 506 to get 
a data instance, wherein the application provides the context 
and submits such context to the npath service 502. The npath 
service 502 can provide a root node data value to the npath 
client API 506 which provides the application with such 
value. It is to be appreciated the root node value is the initial 
context for the navigation path to be navigated. Once 
application sets the initial context, the typed context can be 
obtained by an inpath provider 508. The root node can be 
initialized with a data view in a variety of techniques. For 
example, an injection of a link to the root node can provide 
the initial context as seen in the following code: 

NPath navPath = NPath.CreateInstance(...); 
OPath opath = “CustomerID=1234: 
NavILink initLin = 
navPath.CreateLink(Navigate:ffentity.provider?...Querytype=''Opath', 
Query = 
opath ...); 
navPath. RootNode.GetData ( initLink, null); 

It is to be appreciated that the notion of injecting links is 
beneficial when views of the context node in an application 
are dynamically changing. Moreover, the links can trans 
form the view from one to the other using the same context 
node. 
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0059) The npath client API 506 provides a variety of 
functionality to the system 500 in order to facilitate pre 
scribing navigation within an application. The npath client 
API 506 includes a navigate 510 that provides a plurality of 
navigation. The navigate 510 can provide an inpath sequen 
tial navigation, wherein the npath sequential navigation 
allows the application to sequentially travel down the navi 
gation path with minimal path discovery. It is to be appre 
ciated that the interaction with the npath service 502 is to 
obtain node contents by calling a Traverse|Link( ). For 
instance, once a connection can be established allowing a 
client to connect to the npath service 502. The navigation 
path is then instantiated by calling the npath service 502 with 
a topology name, a starting node, an inpath expression, and 
a traversal strategy to get the instance of the navigation path. 
The application can then navigate utilizing “Next on the 
navigation path from the starting node. The sample code 
below is a typical example of an application: 

NPath myPath = new NPath (“myTopologyName”, myExpression); 
. Next Button Click handler 
... NextButtonConClick.(...) 

i traverse the next link 
myPath.Next( ).Traverse(dataContext): 

0060) Furthermore, navigate 510 can provide an inpath 
Sub-tree navigation, wherein the application navigates 
within the links of direct children in the given npath context 
node. It is to be appreciated that there is no path discovery, 
and the interaction with npath service 502 allows the recep 
tion of node contents. The client connects to the npath 
service 502, wherein an inpath is instantiated that allows 
navigation when the application calls Traverse(). It is to be 
further appreciated that typical examples are form-based 
applications with hot-links on displayed data and/or button 
controls. Hot-links, for instance, are dynamically activated 
when a path exists from a starting node to a link destination 
node. 

0061 Referring to briefly to FIG. 6, an online order 
application can include the forms: customer, sales report, 
order, orderline, and product. The navigation path for an 
application can be <customer, report>, <customer, order>. 
<order, orderlined, <orderline, product>). The navigation 
path is depicted in FIG. 6, containing the forms. The npath 
service 502 can return the navigation path based on the 
topology and expression specified by the application. 

0062. In another example, the application can utilize a set 
of disconnected user interface (UI) elements (e.g., Winform) 
at a client side, wherein the elements are bound to at least 
one node in a navigation path individually. Referring to 
FIG. 7 briefly, the user interface (UI) elements 700 can be 
a design time illustration of a customer order form 702 and 
a run time illustration of a customer order form 704. For 
example, a Customer form UI can be bound to the Customer 
node in the navigation path independent of a specific appli 
cation but specific to a navigation context, such as, data 
Source type, the navigation link type, or user inputs of any 
form. Insides this Customer form example, UI controls are 
dynamically generated based on the npath in metadata. In 
this example, the two navigation path button controls in the 
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customer order forms can be prescribed to bind the node data 
to UI controls such as report chart, order form, orderline 
datagrid, etc. During run time, traversing a customer node 
activates the form that matches the given navigation context, 
wherein the node data is presented and links that are 
traverse-able form the source are populated in the navigation 
control area 706. 

0063 Continuing with the above example, a report button 
708 can be created by an application developer and/or by an 
npath client API automatically. When the report button 708 
is activated, the link <customer, reportd link is traversed. 
The npath can then load report data and display the report 
chart user interface (UI). The report chart can be, for 
instance, a modal dialog box, a modeless form, and/or an 
in-place docked control. Additionally, the order form can 
have various controls to display order detail collections 
(e.g., derivatives of data grid controls). The order detail 
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NPath myPath = new NPath (“myTopologyName”, myExpression); 
f/get all the out bound links from root within the NPath 
List<Links outBoundLinks = myPath. myPath. Root. OutBoundLinks; 
i traverse 5th Link from outEoundLinks 
outBoundLinks4.Traverse(dataContext): 
fadhoc get links from current topology 
NPath adhocPath = 
outBoundLinks4. Destination.GetPath(someExpression, 
SearchScope.CurrentTopoloy); 
, traverse the 1st adhocLink, and this link navigation information 
will be kept in journal 
adhocPath. LinksO.Traverse(newDataContext): 

0065. An ad-hoc navigation is substantially similar to 
topology navigation, yet the discovery scope is at a npath 
provider level. The ad-hoc navigation can be implemented 
by the navigate 510 by the following code sample: 

NPath myPath = new NPath (“myTopologyName, myExpression); 

f/get all the out bound links from root within the NPath 
List<Links outBoundLinks = myPath. myPath. Root. OutBoundLinks; 
i traverse 5th Link from outEoundLinks 

outBoundLinks4.Traverse(dataContext): 
?tadhoc get links from current topology 
NPathadhocPath=outBoundsLinks4.Destination.GetPath (someExpression, 
SearchScope. UniversalTopology); 

, traverse the 1st adhocLink, and this link navigation information will be kept in 
journal 

adhocPath. Links O.Traverse(newDataContext): 

control can be a child of the order form so that the link 

<order, orderlined is traversed automatically as order is 
traversed. The existence of link <orderline, product> enables 
a hypertext link on the product column of order lines. The 
above can be demonstrated by the following code: 

NPath myPath = new NPath (“myTopologyName”, myExpression); 
f/get all the out bound links from root within the NPath 
List<Links outBoundLinks = myPath. Root. OutBoundLinks; 
i traverse the 5th link 
outBoundLinks4.Traverse(dataContext): 

0064) Referring back to FIG. 5, the navigate 510 can 
provide topology navigation, wherein an application explic 
itly requests discovery of links outside a navigation path but 
within the given topology. The navigate 510 can utilizing 
GetPath( ) on a known node. The application can call 
GetPath.() on a node to obtain the links that are in scope of 
the topology without the accessing an inpath provider 508. 
The links returned are in a form of a new npath instance. It 
is to be appreciated the application can add returned links 
into a journal 512 selectively (discussed infra). The above 
can be demonstrated by the following sample of code: 

0.066. The npath client API 506 can further include a 
journal 512 that allows the recordation of history of navi 
gation. The journal 512 can record the history of a naviga 
tion regardless of the navigation path used. The journal 512 
can be opened to allow the recording of the navigations 
which proceed until the journal 512 is closed. The journal 
512 can be saved in, for instance, a local file upon closing. 
In one example, an application upon activation can deter 
mine whether a journal file is located in a configuration file 
in order to load the journal history. When such application 
is de-activated, the journal 512 can be saved in the substan 
tially similar file. 
0067 Furthermore, the journal 512 contents can be 
uploaded into a topology, wherein Such journal contents can 
append, replace, or override the topology. It is to be appre 
ciated that the connection can have right to write onto 
metadata. For instance, a journal 512 can create a history of 
navigation for a user wherein such history can be the basis 
of the topology and navigation path creation allowing the 
prescribed navigation to facilitate developing an application. 
The journal 512 can be updated by navigation activity upon 
activation; thus all navigation activity is recorded. The main 
functions for a journal 512 are “Back” and “Forward.” 
0068 Referring briefly to FIG. 8, a design overview is 
given for a journal, wherein the journal object model 800 
encapsulates the pages navigated/visited by a user. The 
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journal object model 800 contains a Journal object which 
provides a variety of attributes and operations. A back 
attribute provides the links the user can navigate backwards 
to and can be implemented as an array rather than a stack for 
flexibility. A forward attribute allows the links the user can 
navigate forward to, which also can be implemented as an 
array instead of a stack for flexibility. Another attribute, 
current provides the current link or page that is currently 
being visited (e.g., it does not belong to either the forward 
or back list of links). The journal object further provides 
operations such as, for instance, journal (e.g., construct a 
journal object), journal (e.g., copy constructor), traverse 
(e.g., navigate to a new link or page where the current page 
is pushed onto the back Stack and the current page is set to 
the new page), back (e.g., go backwards one page), back 
(e.g., go backwards the number of pages specified), forward 
(e.g., go forward one page), forward (e.g., go forward the 
number of pages specified), serialize (e.g., save the journal 
to an XML stream), deserialize (e.g., load the journal form 
an XML stream), backstack (e.g., return the array of pages 
in the back array, which does not include the current page), 
and forwardstack (return the array of pages in the forward 
array, which does not include the current page). Moreover, 
the journal object model 800 contains a JournalLink obect 
that encapsulates the information needed to recreate a page 
visited by the user. For instance, the JournalLink object 
contains a name (e.g., the name of the page which can be 
used to display the journal nodes to a user) and a URI 
attribute (e.g., the URI that describes the link the user 
traversed to get to this page, wherein the URI contains the 
context data). The JournalLink object provides operations 
Such as, for example, name (e.g., return the name of the 
page) and URI (e.g., return the URI that created the page, 
wherein the UR page type together with the URI can recreate 
the page). 
0069. The npath client API 506 can further include a UI 
binding 514. The graphic user interface (GUI) application 
can be based on the navigation path Substantiated; yet 
displaying the user interface (UI) for a node upon navigation 
is done with the npath client API 506. For example, a 
developer can write a user interface control (e.g., a page) in 
a client component over npath client API 506 can bind it to 
a type described in the business framework metadata. The 
page can implement an interface to communicate to the 
npath client API 506. It is to be appreciated the traversal of 
the navigation path occurs from the data instance of the root 
node. Yet, application(s) need to provide the context data, 
which is done by a construct data search criteria of the types 
specified by the navigation path. 

0070 When a page binds to a node in the topology via the 
UI binding 514, the view of a node content is determined. 
Moreover, a binding determines the particular page run-time 
behavior, such as how it is activated or the relationship with 
other controls on display. For example, a binding determines 
if the user interface (UI) control is modal or modeless, or 
in-place control. It is to be appreciated that the page can have 
other in-place pages as child pages (e.g., provided the nodes 
of child page are reachable from the parent page node). The 
traversal can take place when the parent page is loaded. 
0071. The UI binding 514 provides the registration of 
pages (e.g., registration with, for instance, a navigation 
manager), default UI binding (e.g., one for single data 
instance that is property page-like and one for collections 
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that is a data grid), type based UI binding (e.g., registering 
a page as a type based binding that overrides the default 
binding), node based UI binding (e.g., page matching to the 
type and node id when there is more than one page avail 
able), link based UI binding (e.g., page matching to the type, 
node id, and link when there are multiple pages available), 
binding context (e.g., registration of pages and providing a 
binding context allowing multiple pages to be registered for 
one type or one node). 
0072 The npath client API 506 can include a navigation 
session manager 516 that facilitates navigating services. The 
navigation session manager 516 is a singleton object in 
npath client API 506 that can manage navigation path(s), 
journal 512, pages, and UI binding 514 at a presentation tier. 
Upon initialization of an application, the npath client API 
506 can connect to a navigation service (not shown) for the 
application, wherein the connection requires input param 
eters such as, for instance, business framework account 
name, password, etc. Once authentication of the user is 
provided by the service side, the connection handle/object 
for the session is returned. It is to be appreciated that the 
authentication can be provided by the business framework. 

0073. The navigation session manager 516 can call the 
npath service 502 to get a navigation path instance returned. 
In order to instantiate a navigation path, the application 
provides, for example, the following parameters: a topology 
name, a starting node instance, a navigation strategy, and an 
expression String or object model (OM). The topology name 
is a unique name of a topology. A nameless topology is 
simply a returned navigation path containing only the start 
ing node and the first level child nodes as a result of 
discovery. A starting node instance provides the starting 
point for a node. The starting node instance is not necessary 
if criterion can uniquely identify the starting node of an 
absolute path from the root. Yet, an application may not 
contain information regarding the topology nor the absolute 
path to a node, in which can the node is identified first. The 
navigation strategy is the technique utilized in navigation. 
With a list of links, the connectivity of a graph is fixed, yet 
traversing from the starting node is different. In other words, 
two or more navigation paths utilize the Substantially similar 
links yet different navigation sequence provided by the 
application. For instance, possible sequences are depth first 
(linear on a sequentially connected links), breadth first, or 
star (e.g., use connectivity rather than sequence). The 
expression string or object model (OM) is an XPath-like 
expression with object model support to identify the path 
over a topology. 

0074 FIG. 9 illustrates an object model 900 that facili 
tates developing an application by utilizing prescribed navi 
gation. The object model contains an NPath Expression class 
which implements an ISerializable interface to support seri 
alization to XML. The NPathExpression class contains a 
chain or tree of element objects with various attributes and 
operations. For instance, attributes associated to NPathEx 
pression is name (e.g., the name for the path which is 
unique), start (e.g., the first element of the path which can 
refer to a relative path or absolute path depending on the 
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element properties). The NPath Expression can utilize opera 
tions such as, but not limited to, NPathExpression (e.g., 
constructor), start (e.g., property, sets or returns the first 
element of path), and ToString (e.g., returns an XPath-like 
expression string representation of the NPathExpression). 

0075) The object model 900 further includes an Element 
class wherein, the Element class implements the ISerializ 
able interface to support serialization to XML. Moreover, 
the element class encapsulates an XPath’s element and 
contains a filter and a chain or tree of other element objects. 
Element contains attributes such as, but not limited to, entity 
(e.g., the business intelligence entity, where if null and first 
element in the path it is a relative path; if null and the 
element is not the first node it is a parent node), children 
(e.g., the next element in the path), parent (e.g., the parent 
to this element), and filter (e.g., the filter expression to filter 
Subsequent Sub-trees). The Element class can provide opera 
tions such as, for instance, element (e.g., constructor), filter 
(e.g., return the filter), add (e.g., append an element to the 
path, wherein the element is added to the children attribute 
of the current element), add (e.g., append an array of 
elements to the path, thus to create union of Sub-trees), 
include (e.g., help function to include an element and its 
Sub-tree to the path), exclude (e.g., help function to exclude 
an element and its sub-tree to the path), children (e.g., 
read-only property that returns the children array), parent 
(e.g., read only property that returns the parent of the 
element), and ToString (e.g., returns an XPath-like expres 
sion representation of the element and can be called recur 
sively by NPathExpression). 

0076 Furthermore the object model 900 contains a filter 
class which implements the ISerializable interface to support 
serialization to XML. A filter contains a stack of terms, 
operators and functions that make up the filter expression. 
The filter calls can contain the stack attribute which provides 
a stack representative of the post-fix order of the filter 
expression. The filter class can also provide operations such 
as, for example, filter (e.g., constructor), equalsto (e.g., 
helper method), notequalsto (e.g., helper method), push 
(e.g., internal use that pushes the term or operator onto the 
post-fix stack), pop (e.g., inter use that removes the top term 
or operator from the post-fix stack), isempty (e.g., returns 
true if the Stack is empty), and toString (e.g., return an 
XPath-like expression representation of this filter and can be 
called recursively by element). 

0077 FIGS. 10 and 11 illustrate object models 1000 and 
1100 that facilitate developing an application by employing 
a prescribed navigation, wherein topology generation ser 
vices are utilized. The object model 1000 contains a topol 
ogy class that is derived from MarshalByRefobject based in 
part upon the topology residing on the server and client 
reference accessibility. A navigation path is derived from 
ISerializable, wherein value can be passed around. It is to be 
appreciated that if navigation path resided on server, navi 
gation path's MoveNext () function call would be remote 
and performance would be lacking causing a plurality of 
1SSU.S. 
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0078. Utilizing the object model 1000 and 1100, a topol 
ogy can be created from an entity cube wizard. A topology 
can be created, stored, and then loaded by a client. The 
following code illustrates the creation, storing and loading 
by a client: 

Topology toplogy = Topology.CreateInstance(“MyTopologyName, 
model Elements); 
topology. Save(store); for Topology. Save(store, topology); 
Load topology by client. 
Topology toplogy = navSession.LoadTopology(MyTopologyName); 

0079 A navigation path can be created, wherein a navi 
gation instance can be created from, for example, a model 
viewer. The topology can be created, a root node can be 
located, and a navigation path expression can be created 
utilizing the navigation path and navigation type. Upon 
creation, the navigation path can be obtained, and saved 
back to the store. It is to be appreciated that code can be 
generated Such that the navigation path is persisted as a set 
of metadata describing navigation route(s). The set of meta 
data can be utilized to generate code, wherein the navigation 
path expression can be composed in a strong typed manner. 
The navigation path can be loaded by the client. The above 
can be illustrated by the following code: 

Topology toplogy = Topology. Load (“MyTopologyName, store); 
Node root = topology.FindNode(nodeRegex): 
NPathExpression expression = ...; 
NPath path = topology.GetNPath (root, expression); 
path.Save(store, “myPath'); 
NPath path = navSession. LoadNPath (“MyTopologyName”, 
“MyPathName”); 

0080 FIGS. 12-14 illustrate methodologies in accor 
dance with the subject invention. For simplicity of expla 
nation, the methodologies are depicted and described as a 
series of acts. It is to be understood and appreciated that the 
subject invention is not limited by the acts illustrated and/or 
by the order of acts, for example acts can occur in various 
orders and/or concurrently, and with other acts not presented 
and described herein. Furthermore, not all illustrated acts 
may be required to implement the methodologies in accor 
dance with the subject invention. In addition, those skilled in 
the art will understand and appreciate that the methodologies 
could alternatively be represented as a series of interrelated 
states via a state diagram or events. 
0081 FIG. 12 illustrates a methodology 1000 that facili 
tates prescribing navigation by utilizing a topology and a 
navigation path. At 1202, metadata is received during a 
design time, from which a topology is created at 1204. The 
topology is a metadata instance of uniquely named collec 
tion of links (e.g., a network of node and link objects). For 
instance, a topology can be created automatically (e.g., from 
an entity graph, business intelligence metadata, business 
intelligence journal. . . . ) or manually (e.g., with the 
assistance of user interface tools. . . . ) or a combination 
thereof. Next at 1206, a navigation path is established within 
the topology. A navigation path is a sequential list of links 
over the topology created at 1204 to represent a Sub-graph 
of Such topology. The content of the navigation path defines 
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a graph while the sequence of link objects in the list 
represents a linear navigation path. 
0082. At 1208, the navigation path and topology is uti 
lized for prescribed navigation for an application. The 
navigation path and topology can be utilized by, for instance, 
a navigation path service including a navigation path pro 
vider further including a provider infrastructure. The navi 
gation path contains a root node that is populated with data 
instances by the navigation service. Once populated, the 
application can utilize the navigation path and topology for 
navigation (e.g., wherein the navigation is based on the 
prescribed navigation). Such navigation can be, for example, 
sequential navigation, navigation sub-tree navigation, ad 
hoc navigation, topology navigation, journal navigation, etc. 
Furthermore, the navigation path and topology can be uti 
lized in conjunction with a navigation path expression (e.g., 
object model created during design time). The navigation 
path expression contains elements and filters, wherein Sub 
trees can be added or excluded from the path. It is to be 
appreciated that expressions can be added to each element to 
programmatically prune the path. In addition, code can be 
generated Such that the navigation path is persisted as a set 
of metadata describing navigation route(s). The set of meta 
data can be utilized to generate code, wherein the navigation 
path expression can be composed in a strong typed manner. 

0083 FIG. 13 illustrates a methodology 1300 that facili 
tates prescribing navigation by utilizing a topology and a 
navigation path. At 1302, metadata is obtained, for instance, 
during a design time. At 1304, a topology is created based 
at least upon the metadata obtained. The topology is a 
metadata instance of uniquely named collection of links 
(e.g., a network of node and link objects). In one example, 
a topology can be created automatically (e.g., from an entity 
graph, business intelligence metadata, business intelligence 
journal. . . . ) or manually (e.g., with the assistance of user 
interface tools. . . . ) or a combination thereof. Next at 1306, 
a navigation path is established within the topology. A 
navigation path is a sequential list of links over the topology 
created at 1304 to represent a sub-graph of Such topology. 
The content of the navigation path defines a graph while the 
sequence of link objects in the list represents a linear 
navigation path. 

0084. At 1308, a connection to a navigation path service 
(e.g., a navigation path provider having a navigation path 
provider infrastructure) is provided wherein a variety of 
services can be offered to an application. For instance, the 
application can connect to the navigation path service that 
verifies, and provides contextual data to the navigation path 
and topology (e.g., a root node is populated with data 
instances by the navigation service). Once connected and/or 
verified to a navigation path provider and/or navigation path 
service, the navigation path and/or topology is utilized as a 
prescribed navigation for an application at 1310. Such 
navigation can be, for example, sequential navigation, navi 
gation Sub-tree navigation, ad-hoc navigation, topology 
navigation, journal navigation, etc. Furthermore, the navi 
gation path and topology can be utilized in conjunction with 
a navigation path expression (e.g., object model created 
during design time). The navigation path expression con 
tains elements and filters, wherein sub-trees can be added or 
excluded from the path. It is to be appreciated that expres 
sions can be added to each element to programmatically 
prune the path. In addition, code can be generated Such that 
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the navigation path is persisted as a set of metadata describ 
ing navigation route(s). The set of metadata can be utilized 
to generate code, wherein the navigation path expression can 
be composed in a strong typed manner. 

0085 FIG. 14 illustrates a methodology 1400 that that 
facilitates prescribing navigation by utilizing a topology and 
a navigation path. At 1402, metadata is obtained, wherein a 
topology can be based. At 1404, a determination is made 
whether the topology is created automatically. If automatic 
creation of the topology is determined, the method proceeds 
to 1406, where topology is obtained from a secured provider. 
If automatic topology is not determined, the topology is 
manually created at 1408. It is to be appreciated that the 
methodology can provide a combination of a manual created 
topology with an automatic created topology. 

0086. At 1410, a navigation path is established within the 
topology created (e.g., automatically, manually, or a com 
bination thereof). Once established, navigation path provid 
ers (e.g., navigation path services) are secured and/or 
authenticated at 1412 providing the population of the navi 
gation path and topology at 1414. Once connected and/or 
verified and/or populated, the navigation path and topology 
is utilized as a prescribed navigation for an application at 
1416. Such navigation can be, for example, sequential 
navigation, navigation Sub-tree navigation, ad-hoc naviga 
tion, topology navigation, journal navigation, etc. Further 
more, the navigation path and topology can be utilized in 
conjunction with a navigation path expression (e.g., object 
model created during design time). In addition, code can be 
generated Such that the navigation path is persisted as a set 
of metadata describing navigation route(s). The set of meta 
data can be utilized to generate code, wherein the navigation 
path expression can be composed in a strong typed manner. 
The navigation path expression contains elements and fil 
ters, wherein sub-trees can be added or excluded from the 
path. It is to be appreciated that expressions can be added to 
each element to programmatically prune the path. 

0087. In order to provide additional context for imple 
menting various aspects of the subject invention, FIGS. 
15-16 and the following discussion is intended to provide a 
brief, general description of a suitable computing environ 
ment in which the various aspects of the Subject invention 
may be implemented. While the invention has been 
described above in the general context of computer-execut 
able instructions of a computer program that runs on a local 
computer and/or remote computer, those skilled in the art 
will recognize that the invention also may be implemented 
in combination with other program modules. Generally, 
program modules include routines, programs, components, 
data structures, etc., that perform particular tasks and/or 
implement particular abstract data types. 

0088 Moreover, those skilled in the art will appreciate 
that the inventive methods may be practiced with other 
computer system configurations, including single-processor 
or multi-processor computer systems, minicomputers, main 
frame computers, as well as personal computers, hand-held 
computing devices, microprocessor-based and/or program 
mable consumer electronics, and the like, each of which may 
operatively communicate with one or more associated 
devices. The illustrated aspects of the invention may also be 
practiced in distributed computing environments where cer 
tain tasks are performed by remote processing devices that 
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are linked through a communications network. However, 
Some, if not all, aspects of the invention may be practiced on 
stand-alone computers. In a distributed computing environ 
ment, program modules may be located in local and/or 
remote memory storage devices. 
0089 FIG. 15 is a schematic block diagram of a sample 
computing environment 1500 with which the subject inven 
tion can interact. The system 1500 includes one or more 
client(s) 1510. The client(s) 1510 can be hardware and/or 
Software (e.g., threads, processes, computing devices). The 
system 1500 also includes one or more server(s) 1520. The 
server(s) 1520 can be hardware and/or software (e.g., 
threads, processes, computing devices). The servers 1520 
can house threads to perform transformations by employing 
the Subject invention, for example. 
0090. One possible communication between a client 
1510 and a server 1520 can be in the form of a data packet 
adapted to be transmitted between two or more computer 
processes. The system 1500 includes a communication 
framework 1540 that can be employed to facilitate commu 
nications between the client(s) 1510 and the server(s) 1520. 
The client(s) 1510 are operably connected to one or more 
client data store(s) 1550 that can be employed to store 
information local to the client(s) 1510. Similarly, the serv 
er(s) 1520 are operably connected to one or more server data 
store(s) 1530 that can be employed to store information local 
to the servers 1540. 

0091. With reference to FIG. 16, an exemplary environ 
ment 1600 for implementing various aspects of the invention 
includes a computer 1612. The computer 1612 includes a 
processing unit 1614, a system memory 1616, and a system 
bus 1618. The system bus 1618 couples system components 
including, but not limited to, the system memory 1616 to the 
processing unit 1614. The processing unit 1614 can be any 
of various available processors. Dual microprocessors and 
other multiprocessor architectures also can be employed as 
the processing unit 1614. 
0092. The system bus 1618 can be any of several types of 
bus structure(s) including the memory bus or memory 
controller, a peripheral bus or external bus, and/or a local bus 
using any variety of available bus architectures including, 
but not limited to, Industrial Standard Architecture (ISA), 
Micro-Channel Architecture (MSA), Extended ISA (EISA), 
Intelligent Drive Electronics (IDE), VESA Local Bus 
(VLB), Peripheral Component Interconnect (PCI), Card 
Bus, Universal Serial Bus (USB), Advanced Graphics Port 
(AGP), Personal Computer Memory Card International 
Association bus (PCMCIA), Firewire (IEEE 1394), and 
Small Computer Systems Interface (SCSI). 
0093. The system memory 1616 includes volatile 
memory 1620 and nonvolatile memory 1622. The basic 
input/output system (BIOS), containing the basic routines to 
transfer information between elements within the computer 
1612. Such as during start-up, is stored in nonvolatile 
memory 1622. By way of illustration, and not limitation, 
nonvolatile memory 1622 can include read only memory 
(ROM), programmable ROM (PROM), electrically pro 
grammable ROM (EPROM), electrically erasable ROM 
(EEPROM), or flash memory. Volatile memory 1620 
includes random access memory (RAM), which acts as 
external cache memory. By way of illustration and not 
limitation, RAM is available in many forms such as Syn 
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chronous RAM (SRAM), dynamic RAM (DRAM), syn 
chronous DRAM (SDRAM), double data rate SDRAM 
(DDR SDRAM), enhanced SDRAM (ESDRAM), Syn 
chlink DRAM (SLDRAM), and direct Rambus RAM 
(DRRAM). 
0094 Computer 1612 also includes removable/non-re 
movable, Volatile/non-volatile computer storage media. 
FIG. 16 illustrates, for example a disk storage 1624. Disk 
storage 1624 includes, but is not limited to, devices like a 
magnetic disk drive, floppy disk drive, tape drive, JaZ drive, 
Zip drive, LS-100 drive, flash memory card, or memory 
Stick. In addition, disk storage 1624 can include storage 
media separately or in combination with other storage media 
including, but not limited to, an optical disk drive Such as a 
compact disk ROM device (CD-ROM), CD recordable drive 
(CD-R Drive), CD rewritable drive (CD-RW Drive) or a 
digital versatile disk ROM drive (DVD-ROM). To facilitate 
connection of the disk storage devices 1624 to the system 
bus 1618, a removable or non-removable interface is typi 
cally used such as interface 1626. 
0.095. It is to be appreciated that FIG. 16 describes 
Software that acts as an intermediary between users and the 
basic computer resources described in the Suitable operating 
environment 1600. Such software includes an operating 
system 1628. Operating system 1628, which can be stored 
on disk storage 1624, acts to control and allocate resources 
of the computer system 1612. System applications 1630 take 
advantage of the management of resources by operating 
system 1628 through program modules 1632 and program 
data 1634 stored either in system memory 1616 or on disk 
storage 1624. It is to be appreciated that the subject inven 
tion can be implemented with various operating systems or 
combinations of operating systems. 

0096. A user enters commands or information into the 
computer 1612 through input device(s) 1636. Input devices 
1636 include, but are not limited to, a pointing device such 
as a mouse, trackball, stylus, touch pad, keyboard, micro 
phone, joystick, game pad, satellite dish, Scanner, TV tuner 
card, digital camera, digital video camera, web camera, and 
the like. These and other input devices connect to the 
processing unit 1614 through the system bus 1618 via 
interface port(s) 1638. Interface port(s) 1638 include, for 
example, a serial port, a parallel port, a game port, and a 
universal serial bus (USB). Output device(s) 1640 use some 
of the same type of ports as input device(s) 1636. Thus, for 
example, a USB port may be used to provide input to 
computer 1612, and to output information from computer 
1612 to an output device 1640. Output adapter 1642 is 
provided to illustrate that there are some output devices 
1640 like monitors, speakers, and printers, among other 
output devices 1640, which require special adapters. The 
output adapters 1642 include, by way of illustration and not 
limitation, video and Sound cards that provide a means of 
connection between the output device 1640 and the system 
bus 1618. It should be noted that other devices and/or 
systems of devices provide both input and output capabili 
ties such as remote computer(s) 1644. 

0097 Computer 1612 can operate in a networked envi 
ronment using logical connections to one or more remote 
computers, such as remote computer(s) 1644. The remote 
computer(s) 1644 can be a personal computer, a server, a 
router, a network PC, a workstation, a microprocessor based 
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appliance, a peer device or other common network node and 
the like, and typically includes many or all of the elements 
described relative to computer 1612. For purposes of brev 
ity, only a memory storage device 1646 is illustrated with 
remote computer(s) 1644. Remote computer(s) 1644 is 
logically connected to computer 1612 through a network 
interface 1648 and then physically connected via commu 
nication connection 1650. Network interface 1648 encom 
passes wire and/or wireless communication networks Such 
as local-area networks (LAN) and wide-area networks 
(WAN). LAN technologies include Fiber Distributed Data 
Interface (FDDI), Copper Distributed Data Interface 
(CDDI), Ethernet, Token Ring and the like. WAN technolo 
gies include, but are not limited to, point-to-point links, 
circuit switching networks like Integrated Services Digital 
Networks (ISDN) and variations thereon, packet switching 
networks, and Digital Subscriber Lines (DSL). 

0.098 Communication connection(s) 1650 refers to the 
hardware/software employed to connect the network inter 
face 1648 to the bus 1618. While communication connection 
1650 is shown for illustrative clarity inside computer 1612. 
it can also be external to computer 1612. The hardware/ 
Software necessary for connection to the network interface 
1648 includes, for exemplary purposes only, internal and 
external technologies Such as, modems including regular 
telephone grade modems, cable modems and DSL modems, 
ISDN adapters, and Ethernet cards. 

0099 What has been described above includes examples 
of the subject invention. It is, of course, not possible to 
describe every conceivable combination of components or 
methodologies for purposes of describing the Subject inven 
tion, but one of ordinary skill in the art may recognize that 
many further combinations and permutations of the Subject 
invention are possible. Accordingly, the Subject invention is 
intended to embrace all such alterations, modifications, and 
variations that fall within the spirit and scope of the 
appended claims. 

0100. In particular and in regard to the various functions 
performed by the above described components, devices, 
circuits, systems and the like, the terms (including a refer 
ence to a “means') used to describe such components are 
intended to correspond, unless otherwise indicated, to any 
component which performs the specified function of the 
described component (e.g., a functional equivalent), even 
though not structurally equivalent to the disclosed structure, 
which performs the function in the herein illustrated exem 
plary aspects of the invention. In this regard, it will also be 
recognized that the invention includes a system as well as a 
computer-readable medium having computer-executable 
instructions for performing the acts and/or events of the 
various methods of the invention. 

0101. In addition, while a particular feature of the inven 
tion may have been disclosed with respect to only one of 
several implementations, such feature may be combined 
with one or more other features of the other implementations 
as may be desired and advantageous for any given or 
particular application. Furthermore, to the extent that the 
terms “includes, and “including and variants thereof are 
used in either the detailed description or the claims, these 
terms are intended to be inclusive in a manner similar to the 
term “comprising.” 
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What is claimed is: 
1. A system that facilitates developing an application, 

comprising: 
a topology component that creates a topology that is a 

network of a node object and a link object based on 
received metadata; and 

a navigation component that creates a navigation path that 
is a sequential list of links over the topology to repre 
sent a Sub-graph thereof, wherein the topology and 
navigation path are utilized by an application during 
runtime for navigation. 

2. The system of claim 1, wherein the topology and the 
navigation path are created during design time of the appli 
cation using metadata. 

3. The system of claim 1, the node object represents a state 
of navigation containing a list of links to another node and 
associated data contents. 

4. The system of claim 1, the node object is at least one 
of the following: an entity; an entity cube; a query; a task, 
and information source that is query-able from a provider. 

5. The system of claim 1, the link object does one of the 
following: references to a source and a destination node; and 
requests to a provider that offers access to a destination 
node. 

6. The system of claim 1, further comprising a model 
editor that creates the navigation path from the topology by 
identifying a root node and pruning the Sub-graph. 

7. The system of claim 1, further comprising a filter that 
creates the navigation path by filtering the node in the 
topology with a navigation path expression. 

8. The system of claim 7, the navigation path expression 
is an object model created during the design time of the 
application based on the topology and associated code. 

9. The system of claim 1, the navigation path is persisted 
as a set of metadata describing a navigation route, wherein 
the set of metadata is utilized to generate code including a 
navigation path expression composed in a strong typed 
a. 

10. The system of claim 1, further comprising a user 
interface tool that provides for manual generation of the 
topology. 

11. The system of claim 1, further comprising an auto 
matic component that automatically creates the topology by 
utilizing at least one of an entity graph, a business intelli 
gence metadata, and a business intelligence journal. 

12. The system of claim 1, further comprising a naviga 
tion path provider infrastructure that manages communica 
tion between a client application and at least one navigation 
path provider and enables the generation of the topology 
metadata in design time. 

13. The system of claim 12, the navigation path provider 
infrastructure includes a navigation path provider that pro 
vides a navigation path service and accesses a context node 
through a transformation and/or an information retrieval 
mechanism. 

14. The system of claim 13, the information retrieval 
mechanism is at least one of the following: a meta-model 
provider for the entity; a drill function for the business 
intelligence; a task for operation, and information that is 
query-able from a navigation path provider. 

15. The system of claim 1, further comprising one of the 
following: a journal that records a history of navigation; and 
a user interface binding that enables a binding to a user 
interface driven by metadata. 
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16. A computer readable medium having stored thereon 
the components of claim 1. 

17. A computer-implemented method that facilitates pre 
scribing a navigation within an application, comprising: 

receiving metadata; 
creating a topology based upon metadata; 
establishing a Sub-graph of the topology as a navigation 

path; 
code generating a navigation path for the strongly typed 

navigation expression; and 
utilizing the navigation path and topology as a prescribed 

navigation for an application. 
18. The method of claim 17, wherein the topology is a 

network of a node object and a link object representing a 
Subset of traversable objects and paths and the navigation 
path is a sequential list of links over the topology. 
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19. A data packet that communicates between the topol 
ogy component and the navigation component, the data 
packet facilitates the method of claim 17. 

20. A computer implemented system that facilitates pre 
scribing a navigation within an application, comprising: 

means for receiving metadata; 
means for creating a topology based upon metadata; 
means for establishing a Sub-graph of the topology as a 

navigation path; 

means for code generating a navigation path for the 
strongly typed navigation path expression; and 

means for utilizing the navigation path and topology as a 
prescribed navigation for an application. 
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